Issues explored in this literature review include meaning and characteristics of the learning organisation for the school context, implementation of Peter Senge's five disciplines in school management, influencing conditions and potential difficulties for the development of schools into learning organisations
Introduction
Governments in many developed countries have in recent years initiated educational reforms in the hope to improve school management. Such reforms are believed to help schools develop inclusive collaborative structures, effective communication channels, integrated professional development and learning-focused leadership. It is expected that schools would be more adaptive to internal and external demands of the changing environment, and school management would be more professional and quality-oriented. With the introduction of school-based management, the roles of school principals and teachers have changed. For example, they no longer just implement the curriculum, but are asked to participate in the development of school-based curriculum. Instead of executing educational policies as they have done in the past, they are now required to lead and contribute to reform efforts.
Despite governments' mandates and initiatives to push for change, many reform efforts have failed to prepare schools for the important transformation as expected. Schools still face criticisms from the public for their inability to manage themselves. Joyce and Calhoun (1995) have described the reality in many schools as "hampered by structural characteristics that make innovation laborious: no time in the workday for collegial inquiry, no structures for democratic decision making, a shortage of information, and absence of a pervasive staff development system" (p.51). Teachers are found to be "isolated in their roles, with little connection among departments and groups and with a very low capacity for joint problem solving" (Dalin, 1993, p.24) . In fact, many school teachers feel themselves to be powerless, under-privileged and of low status, unable to influence their own work environment (Kohn, 1989) . Fullan and Miles (1992) attribute the failure of many educational reforms to the strategies used which do not bring about fundamental change to schools. David (1989) explains that structural changes alone do not guarantee school improvement because they often do not reshape the learning culture nor promote the personal development of teachers. Productive change depends on whether schools are able to activate the inner potential and insight of school principals and teachers. West-Burnham (1992) argues that the challenges facing schools under educational decentralisation are so profound that traditional approaches to managing schools are no longer appropriate and radical alternatives need to be considered. In response to the failure of reform initiatives, educators have started to look at a new and comprehensive strategy that can foster school-wide change and affect all aspects of the school culture. It is suggested that the adoption of learning organisation principles which have been successfully practiced in business and industry may be useful in empowering schools to survive in an era of change. O'Neil (1995) justifies that since both education and business have to face rapid changes in the world, both require organisational learning in order to improve their capacity for adaptation. Another basic premise is that "if businesses are becoming more like schools in that they recognise the need for continuous learning and continuous education among their workers, then schools are becoming more like businesses" (Thornett and Viggiani, 1996, p.29) .
Literature advocating the practice of the learning organisation concept in school management has begun to accumulate, although empirical studies on how schools can actually turn into successful learning organisations are relatively limited. This literature review aims at investigating the following issues:
(1) How has the learning organisation been defined in the business field and in the school context? (2) What are the characteristics of the learning organisation? How are they presented in the school context? (3) Based on Senge's (1990) five disciplines, how can the learning organisation concept be practiced in school management? (4) What are the conditions that influence schools' development into learning organisations? (5) What are the potential difficulties for schools? (6) What further research can be suggested to fill the gap of knowledge?
Definition of the Learning Organisation
The learning organisation concept has been defined in various ways reflecting the divergent perspectives adopted by different writers. These include the learning-to-learn perspective focused on problem solving (Handy, 1991; Senge, 1990; Swieringe and Wierdsma, 1994) ; the knowledge perspective involving the generation, transfer and integration of knowledge and information (Dixon, 1994; Garvin, 1993) ; the change perspective which aims at improving and transforming the organisation in order to adapt to the changing environment (Bennett and O'Brien, 1994; Garatt, 1990; Gordon, 1992; Marquardt, 1996) ; the action perspective where frameworks of activities are designed for different members in the organisation (Dumaine, 1994; Watkins and Marsick, 1993) ; and the planning perspective which focuses on devising plans to meet the organisation's strategic needs (Burgoyne, 1988; Burgoyne et al, 1994) .
While the definitions and perspectives are not identical, there are important similarities. All these writers argue that organisations will be better off if they become places where learning is fundamental. A common belief is that people and organisations should develop flexibility, adaptability and learning ability in order to deal with problem situations and changing environments.
The Five Disciplines
Among the various definitions for the learning organisation, Peter Senge's (1990) model is the most widely referenced in literature. In fact the movement of turning companies into learning organisations grows faster in the 1990s after his book The Fifth Discipline has won wide attention and made the concept popular. While others focus mainly on the application of the concept to business and industry, Senge (1990) points out that even non-business organisations can become learning organisations. Practical guidelines have been provided to schools on how to achieve such ideal (Senge et al, 2000) . Senge (1990) defines the learning organisation as one "where people continually expand their capacity to create the results they truly desire, where new and expansive patterns of thinking are nurtured, where collective aspiration is set free, and where people are continually learning how to learn together" (p.3). He incorporates five important building blocks or disciplines in his definition. These are personal mastery, mental model, shared vision, team learning and systems thinking.
Personal mastery is "the discipline of continually clarifying and deepening personal vision, of focusing energies, of developing patience, and of seeing reality objectively" (p.7). It asks people to continually clarify what is truly important to them and learn to perceive more clearly the gap between where they are and where they want to go. Besides motivating individuals to develop personal vision and make commitment to their own professional development, personal mastery also includes how they bring that knowledge to the organisation and use creativity to keep themselves and their organisation responsive to changing environmental circumstances. The strength of this discipline lies in its emphasis that individuals of an organisation, including the leader, are active learners who feel in control of their own future. By recognising that all have a fundamental need to self-actualise, the learning organisation creates opportunities for its members to contribute to their own learning, actively engage in professional development and seek higher job satisfaction.
Individuals also need to set free their mental model which contains "deeply ingrained assumptions, generalisations, or even pictures or images that influence how they understand the world and how they take action" (p.8). Senge (1990) points out that people are often not aware of the impact of assumptions on their behaviours, and so they need to develop the ability to reflect on their own actions. If an organisation is to develop the capacity to work with mental models, it is necessary for its members to learn new skills and develop new orientations. Such appeal to question one's mental model offers individuals a powerful tool to shape a new reality. Working with mental model starts with discovering one's world view and assumptions so as to open one's thinking to the influence of others. The learning organisation encourages constant dialogues on new ways about value, assumption and belief that underlie actions and interpretations of reality, thus helping individuals to change their mental model and propose a more effective organisational model. Innovative ideas are entertained as people start to imagine the organisation, their work and roles in totally new ways. Senge (1990) relates the development of shared vision to "the capacity to hold a shared picture of the future [organisational members] seek to create". He further elaborates:
"When there is a genuine vision (as opposed to the all-too-familiar vision statement), people excel and learn, not because they are told to, but because they want to. But many leaders have personal visions that never get translated into shared visions that galvanise an organisation ... What has been lacking is a discipline for translating vision into shared vision -not a cookbook but a set of principles and guiding practices. The practice of shared vision involves the skills of unearthing shared pictures of the future that foster genuine commitment and enrolment rather than compliance" (p.9). Senge (1990) believes that a shared vision is necessary to foster in individuals genuine commitment to their organisation and strengthen their drive to learn. It enables people to commit themselves to a common future whose appeal brings them to a deeper level of emotional involvement.
Team learning is described by Senge (1990) as "the process of aligning and developing the capacities of a team to create the results its members truly desire" (p.236). It forges in members a consensus about organisational performance and the actions they should take for improvement. It builds on personal mastery and shared vision, but requires more. People need to be able to act together. Team learning places teams, not individuals, as the fundamental learning unit in an organisation. It is believed that unless teams can learn, the organisation as a whole cannot learn and grow. Senge (1990) also emphasises that team learning must start with dialogue, which is the capacity of members of a team to suspend assumptions and enter into a genuine thinking together. It occurs when individuals state their positions, give their reasons and invite exploration and critique of their reasoning and presuppositions. Members learn not to jump into quick solution but to examine assumptions and share multiple perspectives that open to collective learning. Effective team learning brings about alignment, harmonisation of individual efforts and commonality of direction.
Systems thinking entails the organisation being viewed as a system rather than the sum of separate parts. It calls for the ability to comprehend the larger picture, and to see the complete set of relationships, actions and structures in the organisation. Senge (1990) uses systems thinking to integrate the other four disciplines, and shows that the whole can exceed the sum of its parts. To renew an organisation to learn from its processes and mistakes is to understand the system dynamics, and how the individual parts relate to the whole organisational process. Senge (1990) considers systems thinking the most important discipline, and stresses that most of an organisation's problems are systems issues.
In summary, the five disciplines are presented as a series of principles and practices that people can study, master and integrate into their lives. They can be approached at one of the three levels: practices (what people do), principles (guiding ideas and insights) and essences (the state of being at high levels of mastery in each discipline). According to Senge (1990) they are "concerned with a shift of mind from seeing parts to seeing wholes, from seeing people as helpless reactors to seeing them as active participants in shaping their reality, from reacting to the present to creating the future" (p.69). He asserts that these five disciplines, when followed, can unleash the full potential of an organisation, enabling it to learn effectively and grow continuously.
Defining the Learning School
Literature which defines the learning organisation for the school context is scarce. Senge et al (2000) label schools which resemble learning organisations as learning schools. The learning school is depicted as one that is "re-created, made vital, and sustainably renewed not by fiat or command, and not by regulation, but by taking a learning orientation. This means involving everyone in the system in expressing their aspirations, building their awareness and developing their capabilities together. In a school that learns, people who traditionally may have been suspicious of one another -parents and teachers, educators and local business people, administrators and union members, people inside and outside the school walls, students and adults -recognise their common stake in the future of the school system and the things they can learn from one another" (p.5).
It is suggested that practicing the five disciplines of personal mastery, mental model, shared vision, team learning and systems thinking can empower schools to meet the challenges of educational reforms.
Characteristics of the Learning Organisation
A few writers have attempted to identify a comprehensive set of characteristics typical of a learning school. The resource book by Senge et al (2000) offers practical advice for teachers, administrators and parents on how to strengthen and rebuild their schools in order to respond to the rapidly changing world. The writers describe how schools can learn, grow and re-orient themselves through the adop-tion of the five disciplines, and identify those outcomes to be expected from a learning school in the areas of humanity, adventure, entrepreneurship, leadership, teamwork and problem-solving.
The study by Johnston and Caldwell (2001) also uses the five disciplines as a structure for assessing how Australian secondary schools might enhance their productivity and achieve world class standard. In order to obtain a broad view of the school as a learning organisation, the study interviews a wide range of participants involving school council presidents and members, principals, senior teachers and teachers new to the school, students, parents and other stakeholders in the community. It is concluded that Senge's (1990) learning organisation model provides a helpful template for conceptualising schools' progress towards improvement. Four important characteristics dimensions are identified for the learning school. These include effective communication channels, inclusive collaborative structures, integrated and inclusive professional development, and learning-focused leadership.
Another study by reports a survey of 2,000 teachers and principals from 96 Australian secondary schools to explore their perceptions of schools as learning organisations. Seven dimensions are investigated, including processes related to environmental scanning, developing shared goals, establishing collaborative teaching and learning environments, encouraging initiatives and risk taking, regularly reviewing aspects related to and influencing the work of the school, recognising and reinforcing good work, and providing opportunities for continuing professional development. Confirmatory factor analyses performed in the study generate a four-factor model -including a trusting and collaborative climate, taking initiatives and risks, shared and monitored mission, and professional development -which are found to best fit the Australian secondary school context.
Since the learning organisation concept originates from the business field, more literature exists which describes the characteristics of companies that have adopted the learning organisation approach in their operation and management (Beck, 1992; Bennett and O'Brien, 1994; Bennis and Nanus, 1997; Burgoyne, 1988; Burgoyne et al, 1994; Calvert et al, 1994; Dixon, 1994; Garvin, 1993; Goh, 1998; Kline and Saunders, 1998; Longworth and Davies, 1996; Marquardt, 1996; Marquardt, 1999; Neegaard, 1994; Oakley and Krug, 1993; Pedler et al, 1991; Redding and Catalanello, 1994; Swieringe and Wierdsma, 1994; Watkins and Marsick, 1993) . Like those exhibited by the learning school, these characteristics are consistent with Senge's (1990) description regarding the practice of each of the five disciplines. Table 1 summaries and compares the characteristics between the learning school and the business learning organisation. -Recognises the importance of on-going learning to the organisation's future success; enables individuals to feel that every experience provides them a chance to learn something potentially useful. -Anticipates and constantly adapts to external changes through generative learning.
-Turns data into useful knowledge and apply it in the business. -The presence of structures which allow broad participation from all levels in daily operation and policy making.
-Establishes accounting and control processes, and skills inventories to audit learning capacity and give feedback.
-Encourages the sharing and transfer of information and knowledge among individuals and groups. -Practices systems thinking.
A high level of agreement between learning schools and business learning organisations can be found. Both value collective learning and encourage members to share ideas and information in their inquiry and action. Learning takes place continuously at all levels involving individuals, teams as well as the surrounding community. There is a stronger tendency for learning schools to emphasise on collaboration. This is probably due to the structural weaknesses of traditional schools which result in work isolation of teachers in particular. On the other hand, business learning organisations appear to be more outward-looking and concerned with building strong connections with external parties. Their profit-making objective may have made them more aware of the need to stay alert to the changing external environment and to constantly transform themselves for better adaptation and long-term survival.
Practice of the Learning Organisation Concept in School Management
Although empirical studies on the systematic investigation of schools as learning organisations are relatively limited, literature exists to show that the learning organisation concept is relevant to many aspects of school management. Senge et al (2000) contend that the learning organisation provides a useful framework that encourages and develops the capability of schools to function and deal with the challenges of educational change. They believe that the five disciplines can resonate with educators' desire to create a learning school "because of the underlying premise of organisational learning -that people can marry their aspirations with better performance over the long run. The results from learning organisation efforts include noticeable improvements, but more importantly, they include breakthroughs of the mind and heart" (p.5).
Such argument has received support from other writers. For example, Geijsel et al (2001) state that in seeking to innovate and restructure schools, the learning organisation framework encourages members to become the process of change. For Bierema (1999), the learning organisation concept provides a regenerative influence over the cultivation and renewal of change for improving schools. Isaacson and Bamburgh (1992) add that it is critical to consider Senge's (1990) five disciplines together in any serious search for improved educational quality. Seymour and West-Burnham (1990) have observed that traditional schools as bureaucratic institutions actually inhibit learning, especially for those in middle management. So fostering personal mastery and professional development is particularly relevant for schools which aspire to become learning organisations. Frase and Conley (1994) emphasise the importance of promoting teachers' professional growth and development to organisational learning in schools. Evidence also confirms that learning opportunities for teachers are strongly related to improved student outcomes and school effectiveness (Smylie et al, 1996) . Guidelines have been developed which advise teachers on how to engage in career-long learning and productive collaboration with their colleagues (Fullan and Hargreaves, 1992) . Fullan (1995) argues that effective professional development for teachers must be long-term inquiry processes with a collective focus on school goals and student learning. Therefore the domain of knowledge and experiences covered should include collaboration, change processes, school culture as well as teaching and learning. May (1994) finds that professional development in educational institutes is often overly centered on institutional needs and does not adequately attend to the needs of individual staff. Program developers are hence urged to design more people-oriented programs and encourage staff to pursue those things that are most important to them. Only then can long-lasting learning outcomes be achieved.
Developing Personal Mastery in Schools
Human resources management also plays a significant part in promoting professional growth and development in schools. With the Singapore government granting more autonomy to schools to make their own manpower policies, Tan (2000) argues for the need of more systemic, high-commitment, mutually-reinforcing human resource policies in schools. Recommended practices include appointing a human resource manager; reforming the hiring and selection practices to include selection panels involving incumbent teachers, novel selection criteria and job previews; and replacing the compensation structure with one that is transparent, skill-based, team-oriented and which pays premium wages and offers non-monetary benefits like work/family programs. It is believed that such an environment which heightens the strategic values of human capital and reinforces the continuous learning climate can greatly facilitate the transformation of schools into learning organisations. Similarly referring to human resources management in educational institutes, Tann (1995) points out that the kind of staff appraisal which fosters a learning organisation culture is not conducted along the lines of "what courses did you attend last year" but is rather focused on "what did you learn last year and what is your learning plan for the present and future" (p.44).
Developing Mental Model in Schools
The traditional mental model about the nature of knowledge and the role of teachers and students has profoundly affected what happens in schools. Teaching is seen to be a didactic and mechanical process, with teachers giving information and students presenting the same information for examinations. Another common mental model concerns the appropriate roles for different staff. For example, school principals should lead and teachers should only teach and implement policies.
People's mental model strongly influences their learning. If teachers do not want to change, they have little motivation to learn. For example, in Mitchell's (1995) action research on organisational learning in a Canadian elementary school, the teachers' personal attitudes greatly affect their participation in learning. Some have withdrawn from the study group because of not willing to try. The ones most willing to learn are those who realise that their current practices are not working and a change is necessary. These teachers may not be incompetent, but they are more flexible and open-minded, and willing to experiment with new ideas and learning in a new way. Positive mental models are more conducive to learning, as demonstrated by the teachers in Ronsenholtz's (1989) study who acknowledge that teaching is difficult, and giving and receiving help is part of the quest for continuous improvement rather than indicating incompetence.
Reflection and dialogue are necessary learning skills that enable individuals to make explicit their mental model which contains taken-for-granted beliefs and values, and to openly share views and develop knowledge about others' assumptions. Fullan (1993) points out that critical reflection upon their professional practice empowers teachers to tackle the complexity of change and react proactively to both the external and internal environments. Reflection and dialogue offer teachers the opportunity to share their assumptions about learning, instructional strategies and the curriculum; and help them question their own mental model in order to evolve more satisfying and useful ways of viewing the school, its purpose and direction. Reflective dialogue, however, can only take place within a culture of trust and support where individuals are encouraged to "learn to say the unsayable" and to accept differences in value and view, according to Calvert et al (1994) .
It is found that when there are norms of mutual support and belief that colleagues respect and provide honest feedback to their ideas, teachers feel physically and psychologically safe (Leithwood et al, 1998b; Rosenholtz, 1989) . Their mental models can be expanded within a positive school culture of innovation and creativity. When individual knowledge is honoured and open discussion of difficulties does not result in threats or punishments, teachers are more willing to experiment with new innovations and work together (Bryk et al, 1999; Louis and Kruse, 1998) . Caldwell and Spinks (1992) refer to the school vision as "a mental picture … an image of the way [members] would like the school to be in the future" (p.37). Wallace et al (1997) point out that establishing shared vision is crucial for transforming schools into learning organisations. This is validated by Duden (1993) who describes how an elementary school has successfully applied learning organisation principles and a vision statement to improve itself. As a result of the school's transformation, teacher approval ratings increase, test scores remain high and parents become more involved. According to Leithwood et al (1998a) , learning schools have clear visions that are accessible to all the staff. They are shared and perceived as meaningful, and are pervasive in professional conversations and decision-making.
Developing Shared Vision in Schools
In terms of employing the best strategies for developing shared vision, Senge (1990) finds that "as people talk, the vision grows clearer. As it gets clearer, enthusiasm for its benefits grow" (p.227). Therefore both individuals and groups need to spend time in dialogue and reflection in order to develop a truly shared vision for the organisation. Mitchell (1995) similarly points out that professional conversations among teaching staff foster the development of common understanding and clarification of the school vision. Goal clarity gives teachers a sense of direction, and helps them focus their learning on generating innovative ideas.
School vision should also be aligned with changes in the external environment and truly shared among members at all levels of the school. Leithwood et al (1998a) advise that goals and priorities should be reviewed periodically to help the school adjust to external changing forces. In an empirical research on change processes, Louis and Miles (1990) conclude that the school vision should not be too tightly defined or imposed on members as a permanent mandate. Since "effective school improvement involves a succession of change themes", the school vision should emerge "as themes become linked and owned by people at all levels" (p.207).
When proposing a new model of planning for schools, Davies and Ellison (2001) link the development of school vision and goals to important aspects of organisational learning. It is argued that such linkage, and the on-going involvement of a range of stakeholders, can ensure that schools learn strategically so that plans are effective and there is no gap between strategy and implementation. The writers also suggest that planning and goal setting should involve individuals adopting a perspective of futures thinking which requires the looking ahead of educational trends over the next five to ten years. Glickman (1993) points out that since teaching and learning are a major focus of schools, school vision and goals should centre on effective teaching and high performance of the students. In setting their core goals schools are advised to formulate a covenant that embodies the school's and the community's widely held beliefs about teaching and learning. When staff and students share a common vision and a commitment to goals for learning, the potential is high for attracting others outside the school, not just as volunteers or participants in special functions, but as committed members of a learning community. Such strategy encourages these non-professionals not to feel or act as outsiders, but as an integral part of the community contributing to conditions that foster the continuous improvement of the school.
Developing Team Learning in Schools
Team learning is a rare phenomenon in most schools. Cases that teachers are working alone together are common. Interaction is limited and there are few exchanges among teachers to enhance their professional growth. As Smith and Scott (1990) have lamented: "One would expect that a profession dedicated to learning would be structured in such a way that its members would learn from one another. In this light, the isolation of teachers from other adults is a glaring anomaly" (p.9).
Team learning involves teachers no longer working in isolation but constantly interacting with one another and integrating learning and work activities as closely as possible (Iles, 1994) . It can benefit the school enormously. Smylie (1995) shows that teachers' efficacy can be greatly enhanced in a team learning environment, especially when their actions are governed by shared norms focused on the improvement of teaching and learning. These stimulate teachers to learn new ways of teaching and devise innovative learning activities together, and provide a means for communicating the prevailing norms within a professional community to new members. Underlying such practices are shared norms focused on student learning and the collective responsibility for school operation and improvement. These behavioural guidelines are not imposed but developed internally. The study by Smith and Stodden (1994) reports the implementation of a successful project which involves schools in improving the outcomes for vocational special-needs students. Teams consisting of regular, special and vocational teachers, support staff, parents and other stakeholders attend a summer institute to learn how to build a team-driven learning organisation in their schools. The focus is on collaborative procedures "powerful enough to transform a loosely-bound group of inter-disciplinary stakeholders into a dynamic team of learning organisers" (p.19). As a result, participants are greatly empowered to create and improve upon the systems in their schools. Similarly focusing on the effect of team learning, Odden and Kelley (1997) demonstrate how the design of team-focused rewards can provide concrete motivation and encouragement for schools toward professional learning.
According to Senge (1990) , one of the consequences of team learning is the establishment of professional learning communities. A strong professional community enhances school-wide knowledge processing and improves the school's capacity for organisational learning. Characteristics which are distinctive of professional learning communities in schools have been identified by Louis et al (1996) . These include: collectively agreed upon professional beliefs that support and sustain successful professional practice, a focus on student learning which establishes students' intellectual growth as a prime professional goal, reflective dialogue in which teachers reflect on and evaluate their professional practice, deprivatisation of practice which leads to improvement through interaction with and feedback from colleagues, and collaboration among staff.
Evidence shows that the presence of professional learning communities facilitates teachers' growth. Andrews and Lewis (2000) demonstrate how shared understanding teachers develop in a professional community positively impacts their action in the classroom. Teachers in their study are encourged to examine teaching and learning problems from fresh perspectives. Such opening up of their practice to scrutiny enables them to ask questions about their own practice and to view it in a more analytic fashion. Similar result is obtained by Leithwood et al (1998a) . The teachers in their study remark that learning activities within a teaching team such as peer observations stimulate their discussion with others whom they do not know well and encourage them to learn collectively. In order for strong learning communities to establish in schools, Richardson (1996) asserts that high performance expectations should be held for individuals, and teachers should give up their deeply ingrained belief that the school principal is responsible for providing all the right answers.
Collaboration plays an important role in facilitating team learning. Marks and Louis (1999) stress that school-wide collaborative activities are critical in enhancing the capacity for organisational learning. Teachers' collaboration on school-wide projects and engagement in school improvement efforts foster the sharing of expertise as they call on each other to address the core problems of practice. Such experience also increases teachers' sense of affiliation with each other and with the school, and heightens their sense of mutual support and responsibility for effective instruction. Fullan (1993) argues that for effective educational reforms to take place, schools need to form learning communities which involve members constantly collaborating with one another. Only through this can teachers free themselves from isolation and from a state of balkanisation. Addressing the aspect of collaborative problem solving, the study by Tschannen-Moran et al (2000) explores how schools can become smarter. The study takes place within an American high school which strives to improve itself and employs collaborative strategies to learn and adapt to changed circumstances. Collaboration in the school is successfully implemented through the creation of discourse communities among teachers, and cognitive apprenticeship between teachers and administrators. Staff members are encouraged to make their thinking visible and make explicit their values and goals that guide their decisions. As they continue to participate in group problem solving processes and reflect on these processes, they arrive at better solutions and the school's problem solving capacity is greatly enhanced. Senge's (1990a) emphasis on the inter-connectedness of various parts in an organisation is shared by both Little (1990) and Rozenholz (1989) who consider inter-dependence as one of the important success factors of a learning school. The practice of systems thinking is shown to result in positive outcomes on school management. It is argued that reforms will likely to change only a few isolated parts of the school unless the latter starts to function as an integrated system (Robertson et al, 1995) . Senge et al (2000) point out that when principals who care about school reforms act as systems thinkers, they would focus not only on particular practices but also on building collaborative relationships and structures for change. They would establish mechanisms and processes that allow people to talk across grade levels and departments about how they want to reform the school and what supports they need. They would also involve the government in the conversation, instead of just implementing its mandates. And they would eagerly find a role for local business and community members to create a network of support for the school.
Developing Systems Thinking in Schools
Systems thinking entails individuals developing a sense of involvement and participation in enhancing the effectiveness of the organisation. According toBartlett and Ghoshal (1998), in order to maximise learning outcomes for the organisation, it is important that people at all levels are provided with opportunities for broad participation, particularly in decision making. Goh (1998) finds that learning occurs best in organisational designs that are organic, flat and decentralised. Learning organisations tend to have a minimal hierarchical structure that places work teams close to the ultimate decision makers.
Unfortunately the bureaucratic structure and narrowness of decision making processes often keep schools from transforming into genuine learning organisations. Lee and Smith (1997) have cited non-participatory decision making process as one of the structural impediments to organisational learning in schools. It is argued that since administrators, teachers, students, support staff and parents all have a stake in how the school operates, they should all be allowed participation in deciding the future for the school. Provenzo (1989) points out that teachers as frontline staff can more readily identify school problems, therefore sharing decision making with them would help the school solve problems more effectively. Leithwood et al (1998a) likewise emphasise that the delegation of decision making to teachers improves collective problem solving capabilities and results in solutions which are more sensitive to important aspects of the school's context.
The presence of decentralised decision making processes empowers staff and enhances learning capability for the school, according to Wohlstetter et al (1994) and Robertson et al (1995) . When teachers are genuinely involved in school management, they feel more empowered professionally and more connected personally. Darling-Hammond (1998) finds that distributed power and shared leadership enable teachers to positively influence students and their learning. Findings from Newmann et al (1997) conclude that internal accountability and teachers' participation in school decision making are positively related. Accountability to peers and management improves teachers' learning capacity. The study by Marks and Louis (1999) on 24 site-managed elementary, middle and high schools engaged in significant restructuring activities shows that the more successful schools have all established decision making structures which facilitate teachers' influence in school matters, as well as elaborate committee system such as the cabinet (the official decision making body) and all-school meetings. Findings of the study further reveal a strong and consistent relationship between learning and teacher empowerment, measured both as a school organisational characteristic and as the experience of individual teachers. The relationship is particularly strong for empowerment in the domains of work life for teachers and school experience for students.
Systems thinking also enables the school to look beyond its local organisational context and constantly monitor its relationship with the broader community. This is what Argyris and Schön (1996) refer to as a strategic conversation between an organisation and its environment. Realising that learning opportunities beyond the school boundary facilitates organisational learning, Fullan (1993) suggests that school principals and teachers should constantly strive to connect with the wider environment. Recommended strategies include visiting other schools, spending time in the community, and disseminating ideas about their own practice through speeches and workshops. Teachers in the study by Louis and Kruse (1998) are eager to attend conferences, and reflect and share ideas with their colleagues when they come back. Such sharing occurs in the form of lesson demonstration, seminars and other ways of increasing teacher-to-teacher communication. Some teachers even reach out to teach parents how to teach their children. As a result of these out-reaching opportunities, the teachers develop a greatly expanded repertoire of skills.
Conditions Influencing Schools' Development into Learning Organisations
Empirical studies have been conducted in different countries and school settings to identify conditions which significantly influence the development of schools into learning organisations. These involve the aspects of culture, structure and leadership.
Culture
A collaborative and collegial culture is believed to be necessary for facilitating schools' development into learning organisations (Leithwood et al, 1998a; Leithwood et al, 1998b; Louis, 1994; Marks and Louis, 1999) . Such culture is characterised by norms of mutual support, respect for colleagues' ideas, a willingness to take risks in attempting new practices, the exchange of honest feedback, shared celebration of successes, a strong focus on the needs and achievements of the students, informal sharing of ideas and resources, and continuous professional growth. Reynolds et al (1996) point out that a school culture which solidifies consensus and cooperative planning fosters a new environment for re-learning processes to take place.
A culture that values teachers' work and empowers teachers is also important . Likewise a democratic atmosphere is necessary for teachers to engage in collective inquiry (Levin, 1991; Marks and Louis, 1997; Robertson et al, 1995) . Some have argued that school history and traditions is another influencing condition since past events remembered and passed on to new members can shape the school's learning culture (Elmore, 1995; Louis et al, 1996; Schein, 1992; Scribner et al, 1999) . Other cultural conditions as cited by Smylie (1995) and Stevenson (2001) include an open attitude to examine existing assumptions which promotes teachers' critical reflection and proactive thinking, and the willingness of management to share power and authority with other stakeholders in the school.
Structure
The presence of school structures which support learning is essential. Favourable structural conditions identified include those that allow for greater participation in decision making by teachers, inclusive structures which promote collaboration and teamwork, physical environment which provides flexibility, and organisation of teachers' work that encourages professional and collective learning (Marks and Louis, 1999; Stevenson, 2001 ).
Work and administrative structures created to facilitate professional dialogue and collaboration are crucial for promoting organisational learning in schools. Mitchell (1995) urges schools to re-organise their schedule in order to permit teachers time to meet and engage in collective learning. The study by Marks and Louis (1999) shows that successful schools which promote learning all have weekly grade-level meetings and faculty studies that bring teachers together and foster among them a sense of collegial stimulation. Leithwood et al (1998a) find that teachers value more of their learning under informal settings such as small group discussions, informal problem-solving sessions and common preparation periods for them to work together. Exploring the structures that move ideas across boundaries in schools, Yeung et al (1999) show that the most successful teamwork takes place within inter-disciplinary units where teachers of different subjects collaborate and work to fit the curriculum to the interests and needs of their students. These across-boundary units enable teachers to look at the needs of students from different perspectives. Other effective across-boundary structures identified include whole-school staff meetings and professional development courses which encourage staff to examine their assumptions and generate consensus about missions and values.
Physical structure also matters. When teachers are reasonably close to one another physically, it makes sense for them to communicate and collaborate. In a study by Ben-Peretz and Schonmann (1999) , the teachers' common lounge in Israeli schools gradually turns into an informal professional community where teachers chat, share ideas and prepare lessons together. Physical proximity provides these teach-ers more chance for collective learning. Addressing the aspect of school size, Lee and Smith (1997) find that large schools with a great number of teachers and students are not conducive to collective learning since learning communities are unlikely to develop in such complex organisations.
When examining highly successful world class schools in Australia which are on their way to becoming learning organisations, Johnston and Caldwell (2001) find effective communication structures to be an important prerequisite. In order to sustain learning these channels need to be reciprocal, inclusive and cover the following four levels: at the staff, council and administration level; at the client level of parents, students and the local community; at the broader education level of links to other schools locally, nationally and internationally; and at the research level. Similar observation is made by Karsten et al (2000) in their case study on four Dutch primary schools striving to develop into learning organisations with the help from external consultants. Favourable communication structures identified include mechanisms for obtaining information from the local environment and selecting, processing and distributing it within the school; improved internal communications and opportunities for exchanging ideas and experience; and effective monitoring systems to regularly review and take stock of the learning experiences.
Leadership
Research studies have indicated the importance of leadership to the development of schools into learning organisations. An Australian government-funded four-year research project involving 96 secondary schools, over 5,000 students and 3,700 teachers and principals demonstrates a strong relationship between leadership and organisational learning . Teachers participating in Mitchell's (1995) study also cite leadership as the most significant influence in their learning.
School principals are believed to be responsible for establishing the parameters within which learning can take place; and making learning an essential, regular part of the workplace. Yuen and Cheng (2000) argue that since the continuous learning of teachers is the key for successful school reforms, the principal should create an environment in which teachers can learn continuously as individuals and as teams. Such idea is echoed by Glickman et al. (1995) who report that effective school principals tend to create cultures of inquiry, lifelong learning and reflection in their schools. They are able to promote an environment where active learning can take place, and where everyone has a role to play in helping others to learn. Johnston (1998) emphasises that school leadership needs to be learning-focused. This involves providing a positive role model of the professional learning process; disseminating knowledge and encouraging staff to share their specialised talents and transfer their knowledge and skills to others; explaining trends and macro-developments; and relating the school to the context in which it operates. Both Newmann (1996) and Louis and Kruse (1998) suggest that effective school principals act not only as instructional leaders, but also as stimulators to facilitate serious intellectual interactions around issues of reform and improvement.
Some have argued that transformational leaders are more facilitative of educational change and development into learning schools. The research by Lam et al (2002) carried out in 51 primary and 37 secondary schools in Taiwan shows that transformational leadership outranks other factors in determining learning outcomes, irrespective of school type or personal backgrounds. The study by Leithwood et al. (1998a) also finds that transformational forms of leadership contribute significantly to school conditions which foster learning processes. Similar discovery is made by Lam and Pang (2003) in a survey of 1,197 teaching staff from 67 government-aided elementary and secondary schools in Hong Kong. Their study concludes that it is transformational leadership actions which are mainly accountable for enhancing organisational learning in schools. Barnett et al. (2001) contend that the demands brought to schools by educational reforms are reasons for advocating transformational leadership because it is well suited to the challenge of current school restructuring. In their study to explore the relationship between leadership behaviours and aspects of the school's learning culture, transformational leadership is shown to be beneficial for organisational learning, cultivating shared vision, distributing leadership and building a school culture necessary for effective restructuring. A positive relationship is particularly found between the teacher outcomes of extra effort, satisfaction and effectiveness; and the leadership behaviours of individual concern.
On the other hand, positive influence brought about by transactional leadership cannot be ignored. The research by Gore and Steven (1998) demonstrates how transactional leadership practices adopted by senior management in educational institutes have helped them learn effectively and cope with external changes at times of crisis. Huberman and Miles (1984) also note that both pressure and support from the district office are necessary in maintaining educational reforms. It is suggested that transactional and authoritative leadership can be useful to facilitate the establishment of learning communities which are important for sustaining reform efforts in schools.
Potential Difficulties for Schools
Despite the relevance of the learning organisation concept to school management, potential difficulties exist which schools must overcome before they can develop into successful learning organisations. Schools' near-inability to change has been criticised by writers such as Sarason (1990) , Tyack and Cuban (1995) and Tye (2000) who show how thoughtful innovations have been defeated over and over again in traditional school settings. Some believe that being typically conservative, complex and highly fragmented organisations makes schools much more difficult to advance into learning organisations than business companies (Aspinwall, 1998; Senge et al, 2000) . The study by Seymour and Arnott (1994) involving department heads from 49 secondary schools in the UK reveals weaknesses in the organisational structure and climate of schools which impede learning for school personnel. When interviewed by O'Neil (1995) , Peter Senge points out the following prob-lems with most schools: Teachers are often forced to conform to rules, goals and objectives. Learning is based on the passive ingestion of information. The school organisation is fragmented and stratified. Although collaborative learning is often advocated for students, "the idea that teachers and administrators ought to learn together really hasn't gone too far" (p.20). After examining schools based on the five disciplines of learning organisation, Isaacson and Bamburgh (1992) also remark that "it is a stinging experience to read about learning organisations and realise how few schools and districts fit the definition" (p.44).
Each of the five disciplines presents its own challenge for implementation. According to Johnston and Caldwell (2001) , the real difficulty in achieving personal mastery is for schools to develop a deep capacity among all its stakeholders to be at the forefront of knowledge and skill in learning and teaching, and this requires more than occasional in-service training or professional development. It demands a systematic, continuous and purposeful approach which ensures that each aspect of the school is conducive to efficient, effective and satisfying work for all.
With the mental model discipline, exceptionally high mental and emotional demands are placed on the individual. Most people would find it difficult to fully integrate the discipline into their lives, since it requires significant efforts to develop complicated mental models and to adapt them for different situations. Psychological barriers exist in implementing the discipline particularly in schools. Stenhouse (1975) explains that "the close examination of one's professional performance is personally threatening; and the social climate in which teachers work generally offers little support to those who might be disposed to face that threat" (p.159). Developing a mental model conducive to organisational learning requires considerable support and motivation, and calls for a successful integration of different aspects of work for school personnel.
In the aspect of shared vision, Fullan (1993) has warned against an over-emphasis on vision in schools, which may result in a false sense of security and in mission statements which lead only to complex plans without concrete actions. He also suggests that in a changing and turbulent environment, it may not be possible to develop a clear view of the school in the future. Louis and Miles (1990) similarly find that problems arise in many schools that have a written mission statement but the vision never moves on from the written word. According to them the real challenge lies in effectively articulating a shared vision around the school and using it to guide decision-making and actions.
Potential problems also exist in implementing team learning in schools. Meltzoff (1994) asserts that schools as formal organisations are more likely to experience tension between the ethics of caring for students, critical reflection and collaboration on one hand; and the bureaucratic necessities of hierarchy, accountability, rationality and control on the other. Fullan and Stiegelbauer (1991) find that the prevalent view of treating the classroom as the basic school unit often forces teachers to focus on day-to-day events, to work in isolation and to suppress sus-tained reflection on what they do. Wehlage et al (1992) believe that since teachers are too used to working on their own in separate classrooms, simply providing them time to meet is no guarantee that they would know how to work and learn together. This is illustrated by Mitchell's (1999) study which describes the influences that emerge in an attempt to build a learning community in a Canadian elementary school. While many influences support the teachers' attempts to generate effective organisational learning, others interfere with their efforts, and the learning processes gradually disappear as more of the original participants leave the school. The cultural and political realities in a typical school environment suggest that the development of learning communities among teachers is extremely difficult.
The structural complexity of traditional schools often makes it hard to practice systems thinking. Kruse and Louis (1993) believe that the subject-based nature of operation in most schools greatly inhibits organisational learning and hinders internal communication, causing knowledge and insights from various groups to remain isolated and inaccessible to all. Difficulties may also be encountered in promoting broad involvement of staff in school management. Fullan and Stiegelbauer (1991) argue that large-scale participation in decision-making can be unmanageable and counter-productive. Endless committee meetings and added managerial responsibilities often consume large amounts of time and energy, and create confusion for teachers. Teachers in the survey conducted by Bacharach et al (1988) demand to be more involved only in deciding those issues which directly affect their immediate teaching responsibilities. Similar observation is made by Hoy and Tarter (1995) who conclude by proposing a model which invites the participation of teachers in the decision-making process only when the decisions affect them directly or they have the expertise to offer.
Conclusion and Suggestion for Further Research
Like business organisations, schools are under strong imperatives to improve in order to adapt to changes of the advancing world. While educational reforms cannot be avoided, the learning organisation approach which has been successfully adopted in the business field could offer schools an alternative strategy for transforming themselves. Louis (1994) argues that the learning organisation framework "has potential for helping to think about the problem of how schools change basic assumptions about what it is we do here where demands for significant reforms are made" (p.4). Meyer (2000) contends that the ongoing changes initiated by educational reforms can best be understood as situations of learning for schools in response to a turbulent environment. Leithwood et al (1998a) also suggest that the change from being decision-executors to decision-makers makes it necessary for schools to grow through continuous learning. Learning schools are believed to be better equipped for articulating the changed roles of principals and teachers under school-based management (Darling-Hammond, 1998) . On the other hand, the potential difficulties in implementing the learning organisation concept in school management imply that schools should balance their conflicting imperatives between stability and change, between central leadership and broad involvement, and between individual autonomy and collective collaboration.
Most literature on the learning organisation has targeted business organisations with less focus on the application to schools. Learning schools do not just happen. Their creation requires conscious interventions to capture, store, disseminate and use learning at the systems level. In order to understand how the learning organisation concept can be effectively practiced in school management, further research is necessary to develop concrete strategies for actually transforming schools into learning organisations. Equally important is the design of methods and validation tools for assessing whether a school is a learning organisation, or measuring its progress towards becoming one.
Since most schools, unlike companies, are non-profit organisations protected from market competitions, the meaning of the learning organisation needs to be re-examined within the educational context. Although Senge's (1990) model has been popular and widely accepted, modification is necessary for unique application to schools. Studies to critically analyse and validate Senge's (1990) theoretical framework would be valuable for building a more relevant and practical model for schools.
